
Effects of retaining feed on hopper pellet mycobiome and microbiome
Authors: Shaina Furman1, Aaron Ericsson2, Craig Franklin2, Samantha Gerb2

Affiliations: Michigan State University, East Lansing, MI1; University of Missouri, Columbia, MO2

Significance/Rationale
Mice used in research are fed commercial diets that 
are commonly autoclaved and/or irradiated prior to use 
to ensure minimal contaminants are introduced into 
mouse cages. During cage changes, some institutions 
will dump the food out of concerns of spoilage, while 
other institutions have foregone this step as a cost 
saving measure. As an indicator of feed quality, we are 
assessing whether the mycobiome and microbiome 
differs in feed that has been retained in hoppers vs 
feed that his regularly changes. Our hypothesis is that 
no differences will be seen between these groups, 
which would build upon a rationale for not dumping 
food at cage change.

Experimental Design 
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Conclusion
• The difference in the background samples versus the 

exposed samples suggest that once the feed enters the 
mouse cage, the microbiome will change. 

• No consistent differences were seen between change and 
no change groups suggesting that the practice of dumping 
of food may be unnecessary.

• While not readily apparent in PCoA analysis, 
PERMANOVA analysis suggests there are differences in 
the microbiome of different feeds. There were also 
inconsistent differences when examining other variables.

• The discrepancy between PCoA and PERMANOVA 
analysis suggest that difference are subtle. These may be 
related to minor species, and the biological relevance of 
these changes awaits further studies.

• 3-5 mice per cage
• Independent variables include change/no change, 

sex (4 males and 4 females per group), diet and 
housing type (static vs IVC) 

• Food pellets closest to mice were collected each 
week for 4 weeks

Figure 2. PCoA using Bray-Curtis similarity index. Background samples are significantly different than other samples 
tested. While no differences are apparent between the change and no change groups, a bimodal distribution of data is 
apparent in collected food samples. 

Sample Analysis 

Table 1: PERMANOVA Main factor F=1.512 and p=0.0001. Highlighted 
values are significant with p<0.05. Most significant differences are 
associated with differences in food types. There are also differences 
noted between week one and week three in the 5008 diet.

Figure 3. PCoA using Bray-Curtis similarity index. Background samples were removed for simplicity. No differences 
were readily apparent in the variables change/no change, sex and week. 

Results

Figure 1. Family level analysis of microbiome in feed samples. The majority of the composition is from mitochondria 
and chloroplasts, likely from plant material composing food. Other minor species present may represent oral 
microbiome contaminants from mice.

• Perform mycobiome analysis
• Determine the cause of the bimodal distribution 
• Assess minor bacterial species present in each group
• Quantitative analysis of bacterial load in samples 
• Determine how long food stays in the cage before being 

completely consumed by mice  

Figure 4. PCoA using Bray-Curtis similarity index. Background samples were removed for simplicity. No differences 
were readily apparent in the variables change/no change, sex and food type. 

Future Directions 


