
 
Virtual Reality for Structural Biology 

SWBio PhD Studentship to Start in September 2018: Virtual reality interactive 
multiuser molecular visualization and modelling for cryoelectron microscopy 

Supervisory team: Main supervisor: Prof Adrian Mulholland (University of Bristol) 
Second supervisor: Prof Christiane Berger-Schaffitzel (University of Bristol) Prof Imre Berger 

(University of Bristol) Collaborators: Dr Phil Bates (Oracle), Dr David Glowacki (Interactive Scientific) 
Host institution: University of Bristol 

Apply now: http://swbiodtp.blogs.bristol.ac.uk/programme/how-to-apply/  

Application deadline: Midnight, Monday 11th June 2018 

This PhD project will involve development and 
application of state-of-the-art virtual reality 
methods for structural biology, in particular for 
cryoelectron microscopy. We have recently 
developed and demonstrated a practical 
framework for interactive molecular modelling 
and molecular dynamics in a multiuser virtual 
reality environment (O’Connor et al., Science 
Advances, in press (2018); 
https://arxiv.org/abs/1801.02884 ). This 
combines rigorous cloud-based biomolecular 
simulation with commodity virtual reality 
hardware in a freely accessible framework (see 
isci.itch.io/nsb-imd). It allows users to visualize 
and manipulate, with atomic-level precision, the 
structures and dynamics of complex molecular 
structures 'on the fly', and to interact with other 
users in the same virtual environment. This 
framework has transformative potential for 
applications in e.g. drug design and synthetic 
biology. Here, we will apply it for the first time to 
the building and refinement of models of 
proteins and complexes for structural biology, 
using data from the GW4 cryoEM facility.  

In this project, you will develop and apply this new VR framework in the context of structural biology, 
specifically to build and refine molecular models for data on biomolecules generated by cryoelectron 
microscopy. The tools will be made freely available and will have significant impact in the structural 
biology community. We will apply these tools using both local HPC and public cloud resources (made 
available through our collaboration with Oracle). Virtual reality promises to the future for molecular 
manipulation and visualization, superseding screen-based graphics just as graphics superseded 
physical models: interactive models in VR contain the best features of both. The tools we develop in 
this project will find wide application and promise significant impact. This project will give you training 
in a wide variety of computational techniques, molecular modelling and structural biology.  


