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INTRODUCTION

● Liver abscesses (LAs) are a prevalent and 
costly challenge in the North American 

beef industry 
● 16S rRNA amplicon sequencing is limited 

in quantifying rare taxa and classifying 
beyond the rank of genus

● Shotgun metagenomics enables  
functional profiling and species-level 
classification  to guide future target-

enriched (TE) bait design

OBJECTIVE

Characterize microbial species 
prevalent in LAs, compare functional 
profiles among LA types, and inform 

the ongoing design of TE tools

METHODS

Sample Collection and Background
● LA samples were collected from 24 cattle 

as part of a previous study
● In that study, 16S rRNA sequencing 

classified three types of LA communities:
○ High Fusobacterium
○ High Bacteroides
○ High diversity

Shotgun Metagenomics
● Selected 8 samples from each LA type 

(n=24) 
● Library prep and sequencing on an 

Illumina NovaSeq6000 instrument using 
paired-end chemistry

● Trimmomatic for trimming and quality-
filtering of raw sequence reads

● Removal of host DNA using BWA
● Classification of non-host reads using 

Kraken2 and the 'core_nt' database
Functional Profiling
● HUMAnN3

RESULTS

Figure 1. Ordination plot of community composition from non-metric 
multidimensional scaling (NMDS) based on Bray-Curtis dissimilarities between LA 

types. The ellipses represent 95% confidence intervals, the large opaque 
diamonds represent the centroid for each LA type, while smaller translucent 

diamonds represent the individual communities from each LA type. PERMANOVA 
revealed significant differences in overall community composition, with LA type 

accounting for 21.0% of variance (n=24, p = 0.009).

Figure 2. Ordination plot of functional gene families from non-metric 
multidimensional scaling (NMDS) based on Bray-Curtis dissimilarities between LA 
types. The ellipse represent 95% confidence intervals, the large opaque diamonds 

represent the centroid for each LA type, while smaller translucent diamonds 
represent the individual communities from each LA type. PERMANOVA revealed 
significant differences in functional profiles, with LA type accounting for 62% of 

variance (n=24, p < 0.001).

Figure 3. Alpha diversity (ASV richness and Shannon's index) of microbial 
communities between LA types. Pairwise Wilcoxon rank-sum test with Benjamini-

Hochberg correction revealed significant differences in richness and diversity 
between LA types (p < 0.05, n = 24). Plots were created in R-Studio. 

Top 6 most abundant species across all  LA flavors:
1. Fusobacterium necrophorum
2. Bacteroides heparinolyticus
3. Trueperella pyogenes
4. Bacteroides zoogleoformans
5. unclassified Bacteroides
6. Helcococcus ovis

Future Directions
● Conduct differential abundance analysis of 

functional gene families
● Expand sample size (~840 samples) to 

increase statistical power and robustness
Figure 4. Dendrogram demonstrating the relatedness of microbial communities 

among LA types based on normalized ASVs. Hierarchal clustering was performed 
on Bray-Curtis distances using Ward's agglomeration method. Colored squares 

represent the LA "flavor". The bar plots show the relative abundance of microbial 
genera within each individual community. The 12 most abundant families are 

displayed in the legend along with low abundance taxa (relative abundance < 0.5%).

CONCLUSIONS & NEXT STEPS

● Characterized microbial species present within bovine LAs, adding to our growing knowledge of prevalent LA taxa
● Community composition differences between LA types are reflected in functional profiles: Fusobacterium-

dominated LAs had a distinct functional signature
● These results will guide the development of TE-based tools aimed at tracing LA-associated taxa to their potential 

origin throughout the bovine gastrointestinal tract
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