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Figure 2. The workflow included standard 
bioinformatics tools used for whole genome 
analyses. Intermediary steps = light blue. Final 
output steps = dark blue.

Figure 1. Samples were collected from diseased wildlife: Bighorn sheep, wild turkey. 
Bacteria were isolated and hybrid sequencing was performed (Oxford nanopore and 
Illumina) to serve as input to the standardized automated bioinformatics workflow.

Figure 3. a) Quality of input 
reads assessed by FastQC. b) 
De-novo hybrid assembly of 
whole bacterial genome from 
short and long reads by 
Unicycler [10].

Figure 5. Identification of the pathogens by Blast search 
against the NCBI database of reference genome [11].

Conclusion
Our Nextflow based pipeline is efficiently capable of 
pangenomic analysis of bighorn sheep pathogens. In 
the future, it will be used to perform other types of 
analyses such as metagenomics to understand the 
affects of microbial communities in livestock and 
wildlife diseases.
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Abstract 
Automated Workflow Management system makes 
it possible to orchestrate multistep, complex,  
time-consuming processes in a well-organized, 
parallelized, reproducible fashion. In our current 
study, we developed an automated genome 
analysis workflow to identify bacterial isolates from 
infected wildlife samples using Nextflow platform 
[1]. For that purpose, individual bioinformatics 
programs were channeled together in a single 
pipeline deployed on the Teton HPC cluster at the 
University of Wyoming [3-9].
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Figure 4. Example syntax layout of the Unicycler process in Nextflow. 

Future Directions
● Simple modifications of the current pipeline will 

enable the program to perform additional array of 
analyses. It is maintainable.

● We will apply the pipeline for large amount of dataset 
of wildlife and livestock pathogens in Wyoming.

● The workflow is easy to adapt to other pathogens, 
such as viruses (e.g. monkey pox, COVID, etc.)

Figure 6. Parallel execution 
of multiple programs run by 
Nextflow.

Background
● Whole genome sequencing technologies are 

becoming robust and inexpensive. Yet the cost 
of computational analysis and the human effort 
in deploying and maintaining the code is still 
very significant.

● Our objective was to develop a data analysis 
pipeline that can process very large datasets in 
a rapid, efficient, standardized manner using the 
high performance Nextflow platform.

● This enables the discovery of the microbial 
groups linked to wildlife diseases researched at 
the Wyoming State Vet Lab [2].

Methods
● Nextflow is an automated workflow management 

platform that allows the incorporation of multiple 
programs written in different computer 
languages. The advantages include data-level 
parallelism (running several processes at once) 
and ease of code maintenance [1].

● We defined the parameters used by the 
processes in a .config file, whereas the scripts 
themselves were written as .nf files.

● We used the DSL2 syntax for programming the 
input channels and emit methods to organize 
several programs into a streamlined workflow.

● Workflow was deployed across several 16-core 
nodes, each with 128 GB RAM. Total runtime 
was 1hr and 42min 56s.

Discussion
Our nextflow automation is advantageous:
● A single Nextflow command deploys 9 bioinformatics 

programs along with their numerous dependencies.
● User does not have to change every single script 

every time to run different input data files.
● User can run this analysis without having significant 

programming knowledge.
● Several programs run in parallel, saving time.
● The process is highly reproducible.
● Passing of intermediary data between programs is 

automatic. This is human-error proof.
● The outputs are delivered in a very well-organized 

way, easy to find and interpret.
● The pipeline can be used currently for any bacterial 

pathogen identification.
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