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 (Tokyo, October 1) Being in between living and non-living, viruses are, in general, strange. Among viruses, 
multipartite viruses are among the most peculiar—their genome is not packed into one, but many, particles. 
Multipartite viruses primarily infect plants rather than animals. A recent paper by researchers from Tokyo 
Institute of Technology (Tokyo Tech) uses mathematical and computational models to explain this 
observation. 
 
Multipartite viruses have a strange lifestyle. Their genome is split up into different viral particles that, in 
principle, propagate independently. Completing the replication cycle, however, requires the full genome such 
that a persistent infection of a host requires the concurrent presence of all types of particles (see Fig. 1). The 
origin of multipartite viruses is an evolutionary puzzle. Apart from the why they can have such a costly lifestyle, 
the most peculiar thing about them is that almost all known multipartite viruses infect either plants or fungi—
very few viral species infects animals. 
 
So far, most theoretical research has been trying focusing on explaining how it is viable to have the genome 
split into different particles. This paper provides a theoretical explanation why multipartite viruses primarily 
infect plants. 
 
There has been great efforts to understand the mechanisms that give multipartite viruses an advantage that 
can compensates for their peculiar and costly lifestyle, and this is not yet a solved problem. In addition, our 
understanding of why most multipartite viruses infect only plants is limited. In a recent work, published in 
Physical Review Letters, Petter Holme of the World Research Hub Initiative, Tokyo Tech and colleagues from 
China and the USA, have explained why multipartite viruses primarily infect plants. In their work, the authors 
formulated a minimal network-epidemiological model. 
 
They used mathematical models and computer simulations to show that multipartite viruses colonize 
structured population (representing the interaction patterns among plants) with less resistance, compared to 
a well-mixed population (representing the interaction patterns among animals). This is thus an explanation 
why multipartite viruses infect plants rather than animals. 
 
The researchers from Tokyo Tech continue to investigate the epidemiology of different types of infectious 
diseases by theoretical methods. At the moment, they are interested in more common disease spreading 
scenarios such as how influenza spreads in cities and how that could be mitigated. 
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Figure 1. The Susceptible-Infectious-Recovered model to understand multipartite viruses.  
Many infectious diseases are modeled by the Susceptible-Infectious-Recovered model. In this model, when 
a susceptible individual (someone who don’t have the disease) meets an infectious individual (someone 
who have the disease and can spread it), the susceptible can become infectious. After some time the 
infectious can become recovered (someone who don’t have the disease and can’t get it). This model has to 
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be modified so that the infection step (when susceptible becomes infectious) describes the accumulation of 
virus particles until the individual has a complete viral genome. 
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About Tokyo Institute of Technology  
Tokyo Institute of Technology stands at the forefront of research and higher education as the 
leading university for science and technology in Japan. Tokyo Tech researchers excel in a variety of 
fields, such as material science, biology, computer science and physics. Founded in 1881, Tokyo Tech 
has grown to host 10,000 undergraduate and graduate students who become principled leaders of 
their fields and some of the most sought-after scientists and engineers at top companies. 
Embodying the Japanese philosophy of “monotsukuri,” meaning technical ingenuity and innovation, 
the Tokyo Tech community strives to make significant contributions to society through high-impact 
research. www.titech.ac.jp/english/ 
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