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Background: Evidence has accumulated that the gut microbiota is a pivotal player in the 
regulation of whole body metabolism. To establish a comprehensive catalogue of 
microbial genes in the important animal model, the mouse, we collected feces from 
commonly used mouse strains fed a normal low fat diet or a high fat diet and housed in 
different laboratories in Europe, USA and China. Both males and females were included in 
the study.  
Results and conclusion: By Illumina-based metagenomic sequencing we obtained 764.08 
gigabases of sequencing reads from 154 fecal samples.  
1. Comparison of chow and high fat diets showed that a high fat diet increased the 

diversity of the microbiome.  
2. The obesity prone strain C57BL/6J exhibited a lower diversity than the obesity resistant 

strains.  
3. Finally, mice bred and housed in different laboratories harbored significantly different 

microbiomes indicating that subtle differences in housing conditions exert a profound 
influence on the composition of the gut microbiome. 

We collected 304 fresh mouse fecal 
samples from laboratories in Europe, 
United States and China, among 
which 154 samples have been 
sequenced and analyzed. 
Instead of rRNA sequencing, we 
applied metagenomic sequencing to 
give a better overview of the 
content, diversity and function of the 
mouse gut microbiome. This method 
generated 764 Gb of microbial 
sequence from the 154 mouse fecal 
samples, and for each samples 
generated 4.96 Gb on average.  We 
then used SOAPdenovo to assemble 
these reads. The assembly 
procedure is shown in the flowchart 
in figure 1.   
After assembly 73.2% reads were 
successfully assembled to a total of 
6.99 million contigs, with an N50 
length of  4.99 kb and a total length 
of  14.2 Gb (Table 1). 

A gene catalogue of mouse gut microbiome 

Comparison to human gut microbiome 

Correlation between mouse gut 
microbiome and environment, strain and 
diets 

We used the MetaGene 
program to predict ORFs in 
our contigs and found 17.53 
million ORFs with an 
average length of 726 bp. 
50.4% of them appeared to 
be complete ORFs (Table 2). 
All the ORFs were mapped 
to 2.3 million target genes. 
In figure 2 we show the 
cumulative number of 
genes identified across the 
individuals sequenced.  The 
plateau at the end of the 
curve indicates that we 
have identified most of the 
genes accessible under the 
conditions used. 

Table 2 

Figure 1 

Figure 3 

Table 1 

Figure 4 

B C 

A 

Abstract 

Samples collection, sequencing and data 
analysis 

Contig set  ctg_num  ctg_length_all  ctg_n50 ctg_n90 ctg_max  ctg_min  

Low abundance contig set  455,050 735,874,753 2,249 679 96,971 500 

High abundance contig set  664,601 1,657,278,123 6,273 803 418,662 500 

Sample ORFs Total_length  
Average_len

gth  

Complete_O

RFs  

Fragmental_

ORFs  
Complete Fragmental 

Low abundance 

ORFs  
982,780 645,025,185 656 409,986 572,794 41.72% 58.28% 

High abundance 

ORFs  
1,622,031 1,211,482,383 747 879,934 742,097 54.25% 45.75% 
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We selected the common genes (exist in above 50% individuals) from both human and 
mouse gene catalogues and compared them at the gene family level. About one quarter of 
all gene families were shared between human and mouse (Fig. 3A), most of them involved 
in metabolism (Fig. 3B).  

The PCA result showed that environment is the most important factor influencing mouse 
gut microbiome (Fig. 4A).  Simpson index showed that high fat (HF) diet increased diversity 
(Fig. 4B) and C57BL/6J mice had lower diversity of gut microbiome than BALB/C and all 
other lines tested (Fig. 4C).   
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