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Supervisors’ Names  
and 
Departments / 
Affiliation 
and Contact Email 

Reidun Twarock & Eric Dykeman
Department of Mathematics, University of York rt507@york.ac.uk ecd502@york.ac.uk
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Project Title 3D rendering of a viral genome organization from assembly kinetics data

Project Description This project will use stochastic models to simulate the assembly of a small plant 
virus (STNV) around its ssRNA genome. Single-stranded RNA viruses utilize 
packaging signals to insure that their genomes are seletively packaged over 
competitor host RNAs during the assembly process. As a result, the genomes of 
these viruses have characteristic polyhedral orginazations which depend on the 
positions of the packaging signals and the shape of the capsid container. Using 
cryo-EM data and assembly models, the project will examine the combintorics of 
RNA organization in these small plant viruses and determine the characteristic 
polyhedral cage for STNV. The project will then link with Latham, Todd and 
Putnam on to create a new 3D rendering of the polyhedral genomic organization 
which can then be integrated into a virtual reality environment and other display 
techniques important for STEM outreach activites.

Required Skills Background in dynamical systems and the use of numerical methods to solve 
ODE and stochastic systems. Some knowledge and interest in 3D rendering and 
display of such 3D models in a virtual reality setting.

Supervision and 
Collaboration 
Arrangements

Main supervision of the student will be via Reidun Twarock and Eric Dykeman. 
We will interface with collaborators Latham, Putnam, and Todd who will 
provide a novel new method for the rendering of the genome organization of 
STNV provided by the student.

Project Dates The summer school runs for 9 weeks, starting on Monday, 08 July 2019 and finishing on 
Friday, 06 September 2019.

Other Information Anything that doesn’t easily fit above.
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