
Royal Society PhD Studentship !
Quick Summary !
A fully funded PhD studentship is available to carry out research with Dr. David Glowacki on the 
interface of biology, computer science, and molecular physics. The student will be based within 
the University of Bristol’s Centre for Computational Chemistry (CCC); however, the project will in-
volve funded trips to engage with international collaborators in the USA (Stanford University and 
Oak Ridge National Laboratory). The Royal Society is amongst the oldest and most prestigious 
scientific academies in the world. This PhD funding provides substantial intellectual freedom to 
carry out research aimed at understanding the role that atomic dynamics and fluctuations play in 
enzyme catalysis, which is a topic of intense debate.
!
Project Background !
Billions of years of evolution have made enzymes superb cata-
lysts, essential to life as we know it. However, the underlying 
physical principles that guide enzyme function remain hotly 
debated. Even the simplest enzymes, which facilitate proton 
transfer, are puzzling. Proton transfer enzymes exhibit measur-
able quantum mechanical behavior as a result of ‘tunneling’, 
which is a well-studied phenomena within the field of molecu-
lar dynamics and kinetics. The problem is that tunneling within 
some enzymes doesn’t appear to follow the standard laws that 
govern tunneling in most molecular systems, and it’s not obvi-
ous why. [1] In this project, you will fuse state-of-the-art meth-
ods in biomolecular simulation, supercomputing, and quantum 
mechanics to simulate aromatic amine dehydrogenase (AADH), 
which is amongst the most puzzling of the proton transfer enzymes. Analysis of your results will 
provide microscopic insight that helps us to better the fundamental atomic physics by which en-
zymes carry out their function. This sort of insight will ultimately allow us to customize enzymes to 
tackle issues related to human health and the environment.
!
[1] D. R. Glowacki, J. N. Harvey and A. J. Mulholland , “Taking Ockham’s razor to enzyme dynamics and catalysis,” Na-
ture Chemistry, 2012, 4, 169-176
!
Qualifications, Stipend, and Timescales !
Dr. David Glowacki is in the process of assembling an eclectic and vibrant team to push forward 
the multidisciplinary frontiers of molecular science. Applicants for this project should be enthusi-
astic people who are motivated to learn. They would typically be expected to have either a first 
class degree, a high 2:1, or the overseas equivalent in chemistry, biochemistry, physics, or a relat-
ed discipline. Some fluency with mathematics is also required. Experience in computer program-
ming is preferred, but not essential as long as the applicant is willing to learn from Glowacki group 
member Mike O’Connor. The studentship covers all tuition fees for UK/EU students, and also pro-
vides a tax-free stipend of £13,846 per year (increasing annually at the inflation rate). The stu-
dentship includes a Macbook Pro laptop, as well as full support for international travel.
!
How to Apply !
Interested applicants should email a CV to Dr. David Glowacki (drglowacki@gmail.com) as soon 
as possible to express their interest. The studentship would ideally commence on 1 Mar 2015. 
Exceptions may be possible for qualified students, but the start date can be no later than Sept 
2015. Students from outside the UK and EU are also welcome to apply, but should be aware that 
they will require additional scholarships to cover the higher rates of overseas tuition. !!!!!
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Where 
 


This work will be carried out in collaboration with a talented group of multidisciplinary collabora-
tors based in Bristol and abroad, whose expertise spans biochemistry, computer science, and 
chemical physics. In addition to Bristol collaborators (Adrian Mulholland, Fred Manby, Simon 
McIntosh-Smith), the studentship includes funding to support trips to visit collaborators based at 
Stanford University (Todd Martinez, Vijay Pande, and Tom Markland), Oak Ridge National Labora-
tory (Pratul Agarwal), and KU Leuven (Jeremy Harvey). 
!
Bristol, a historic port town in the southwest of England, is a vibrant, friendly, and affordable city 
with a thriving independent cultural scene. It is also an environmentally conscious city, having re-
cently received the 2015 title of European Green Capital. The University is nestled in the heart of 
the city, and the CCC is amongst the largest theoretical chemistry groups in the UK. Home to six 
different research groups, it offers a stimulating, friendly, and collaborative environment in which 
to build relationships and carry out world-class research. 
!
Supervisor & Research Group 
 


David Glowacki is a Royal Society Research fellow 
with appointments across both chemistry and com-
puter science at the University of Bristol (UK) and 
Stanford University (USA). With a Master of Arts in 
cultural theory and a PhD in chemical physics, he 
works across computational molecular physics and 
interactive computing, with a number of awards and 
high-profile publications in both areas. His work to 
understand energy transfer in chemical reaction dy-
namics was recently recognized by the Royal Society 
of Chemistry’s 2014 Harrison-Meldola Prize. David is 
also the creator of danceroom Spectroscopy (dS), a multi-award winning interactive digital frame-
work that fuses his multi-disciplinary interests across chemical physics, scientific visualization, 
computer science, and digital art. dS has been experienced by over 100,000 people worldwide, 
and displayed at a range of leading cultural institutions, including Germany’s ZKM | Centre for Art 
and Media, London’s Barbican Arts Centre, the Salzburg festival, the London 2012 Cultural 
Olympiad, and the Stanford Art Gallery. 
 !

One of David’s interests is the link between scientific 
imagination and aesthetic representation – particularly 
when it comes to the atomic world, which is invisible 
to our human sensory organs. Human impact is 
changing the planet at an unprecedented rate, with 
many of these changes occurring at the molecular 
level. Issues related to energy, climate, and the envi-
ronment are increasingly more urgent, and addressing 
these challenges will require an integrated effort 
where research advances are coupled to innovative 
means of communicating scientific understanding to 
wider audiences beyond the traditional academic re-
search sector. Alongside research, Glowacki group 

members will therefore have the opportunity to participate in development and deployment of the 
educational, artistic, and scientific applications of dS, providing thousands of people across the 
globe the opportunity to visualize the molecular world in which they are embedded, but unable to 
see.
!
For more information, visit www.glow-wacky.com and www.danceroom-spec.com 

https://sites.google.com/site/mulhollandresearchgroup/
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