
 

Short Abstract — Infection of an E. coli cell by the 

bacteriophage (virus) lambda results in a cell-fate decision 

between two outcomes: cell death following rampant viral 

replication, or viral dormancy and integration into the host 

genome. While much attention has been focused on the effect of 

the initial number of co-infecting viruses on the decision, the 

role and regulation of post-infection replication is still poorly 

understood. We are developing a model of the post-infection 

decision focusing on regulation of replication, with the goal of 

achieving a clearer understanding of the role of viral copy 

number in the decision. 
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HE infection of E. coli by the bacteriophage lambda is a 

paradigm for cell-fate decisions [1]. During infection, a 

choice is made between two pathways: rampant viral 

replication leading to cell death (lysis), or dormancy and 

passive viral replication (lysogeny) [2].  

While the decision outcome is influenced by many factors 

[3], the number of simultaneously infecting viruses 

(multiplicity of infection, or MOI) was one of the first 

identified [4] and remains the one of the most studied [5]. 

During infection, high MOI biases the decision towards 

lysogeny, whereas low MOI biases it towards lysis — a 

curious reversal of the relative viral copy number levels at 

the end of the decision for each fate. However, the 

mechanism by which viral copy number is sensed and 

integrated into the decision is not well understood [6]. More 

broadly, the mapping of copy number to expression 

dynamics in gene regulatory networks remains an active area 

of research [7]. 

We are currently developing a kinetic model to explore 

the role of viral copy number in the lambda cell-fate 

decision. The model consists of a deterministic system of 

ordinary differential equations describing a simplified 

lambda gene regulatory network, focusing on the regulation 
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of replication by key proteins, and is able to describe 

infection both in wild type and replication-deficient mutants. 

After calibrating the model with experimental data 

describing viral replication kinetics, we will make testable 

predictions and elucidate the mechanism by which viral copy 

number biases the decision. The knowledge we gain from the 

lambda system may provide additional insights into how 

gene copy number affects network dynamics. 
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