
Introduction

Diversity and abundance of the microbial community in an individual’s gut have a large 
impact on their health. When individuals go through intensive antibiotic treatments, 
antibiotics or the disease itself can significantly lower microbial diversity in the 
gastrointestinal system leading to complications and/or opportunistic infections such as 
C diff1. To restore the gut microbiome, sick patients can undergo a treatment called fecal 
microbiota transplant (FMT) 1. This treatment involves donor fecal matter either from an 
individual or a stool bank. Stool bank storage of fecal matter does not ensure the fecal 
microbiota remains unchanged from the time of donation2. 

To ensure the microbial gut 
community stays abundant and 
diverse for FMTs, the handling 
time and preservation methods of
the fecal matter used is important. 
The fecal microbiota must be able 
to resist changes to the microbial 
community during its storage to 
be of functional use to the 
recipient. It must maintain a 
similar microbial community as 
before storage. 
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Methods

• For preservation methods
• Previous research group homogenized the fecal matter samples, from dogs, with sterile 

deionized water or 0.85% NaCl then partitioned. The fecal sample that was homogenized by 
deionized water, were split into preservation with or without 25% glycerol, same was done to 
the sample homogenized by 0.85% NaCl. 

• The two treatments (i.e., water only & saline only) were then used for immediate DNA 
extraction, then stored in -80C freezer

• To extract DNA 5 years later:
• Used the QIAamp BiOstic Bacteremia DNA Kit (Qiagen) and followed the protocol to extract 

the DNA from the stored fecal matter samples.  

• To sequence DNA:
• Sequencing of the 16S rRNA v4-v5 region yielding paired-end reads was done by Wright Labs 

on a high throughput Illumina miSeq system.  

• To quality check and trim sequence data:  
• Used the open access platform Nephele: Microbiome Analysis by NIH
• Used DADA2 and QIIME2 paired-end FASTQ data and used taxa bar plots to analyze 

abundance of the different phyla present

Results Discussion

• Samples with most similar abundance and distribution of phyla (Fig. 1)
• Original water and five-year water+glycerol treatments
• Original saline and five-year saline treatments

• The phyla of bacteria most present across all samples were: 
Actinobacteriota, Proteobacteria, Fusobacteriota, Firmicutes, and 
Bacteroidota 

• The original saline treatment and stored saline only treatment have 
high levels of Bacteroidota and Fusobacteriota, with lower levels of 
Firmicutes; the original water treatment and the water-glycerol 
treatment have relatively high Bacteroidota and Fusobacteriota levels

• PCoA analysis shows the saline only and original saline treatments 
have most similar composition of diversity and abundance (Fig. 2) 

• The Firmicutes and Bacteroidetes are the most dominant phyla 
present in the human gut microbiota, while Proteobacteria and 
Actinobacteria are two other subdominant phyla with lower 
abundance; suggesting a healthy gut microbiota3

• The canine GI tract has similar phyla as the human gut microbiota, 
with the phylum Bacteroidota being the most abundant in canines4

• The phylum Bacteroidota had the highest abundance and is an 
important part of the microbiome in the fecal matter3

• Bacteroidota is beneficial to the host by metabolizing 
polysaccharides and oligosaccharides, providing nutrition and 
vitamins to host and microbiota in the gut5
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Objective

We examined fecal microbiota stored in 4 environments (water, water+glycerol, saline, 
saline+glycerol) at -80C for 5 years to determine which environment best supported the 

bacterial community’s ability to resist change.
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Figure 1. Analysis of the average relative abundance of bacterial 
phyla in the water treatments and the saline treatments (n=3). 
Original saline and original water represent samples pre-storage.

Figure 2. The PCoA Bray-Curtis analysis shows the dissimilarity 
between samples by proximity of one another. Samples that are 
closer together are more similar, while samples farther apart are 
more distinct.

Original Samples

Conclusion

We can conclude fecal microbiota stored in the saline only treatment is 
most resistant to 5 years of storage at -80C indicated by having the most 
similar abundance and distribution of microbiota to the original sample 

Future Studies
• Test cell viability of the fecal microbiota when stored with only saline 

compared to the fecal microbiota of original samples through analysis 
of cell function

• Analyze effect of treatments in preservation of human fecal matter 
samples
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