
A scalable and parametrizable pipeline 
for the Bayesian phylodynamic 
inference of SARS-CoV-2

•The recent COVID-19 pandemic led to the 
adoption of genomic biosurveillance to 
identify variants that arise due to genome 
variations in the process of evolution. 

•The integration of the model of evolution 
and epidemiology gives rise to the field of 
phylodynamics which is normally analyzed 
using Bayesian approaches. 

•These approaches albeit come with advantages 
such as summarizing phylogenetic 
uncertainty among others, also come with 
various challenges: 
• scale of a global pandemic 
•complexity of the bioinformatics pipeline, 
• inherent computational intractability of 
Bayesian inference.

•To develop a scalable and parametrizable 
pipeline based on the principles of nf-core to 
streamline the process of: 
•compiling sequence data from public 
databases 

•setting up prior distributions 
•performing various preliminary genomic 
analyses 

•calculating the posterior distributions of the 
epidemiologic parameters being inferred using 
MCMC
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•Model is based on 
the structured 
coalescent model 
implemented in 
PhyDyn 

•compartmental 
models are fitted 
into viral 
sequence data

A sample extension SIR 
model* used in the pipeline
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