
 

 

THE UNIVERSITY OF NOTTINGHAM 

Recruitment Role Profile Form 

 
Job Title:    Research Associate/Fellow (Fixed-term) 
 

School/Department:  School of Mathematical Sciences  
 

Job Family and Level: Research & Teaching Level 4 
 

Contract Status:  This full-time, fixed-term post is available from 1 October 2017, or 

as soon as possible thereafter, for a period of 24 months 
 

Hours of Work:  Full-time, 36.25h per week 
 

Location: School of Mathematical Sciences, The University of Nottingham, 

University Park, Nottingham, NG7 2RD 
 

Reporting to: Gary Mirams (Grant holder) 
 

Purpose of the New Role: 

Applications are invited to work with Dr Gary Mirams on a Wellcome Trust and University of 

Nottingham-funded project entitled “Improving assessment of drug-induced cardiac risk with 

mathematical electrophysiology models". This project will develop and test novel approaches for 

developing mathematical models of how pharmaceutical drug compounds affect ion channel 

currents in the heart.  

 

Background: in biological systems ion channel proteins sit in cell membranes and selectively 

allow the passage of particular types of ions, creating currents. Ion currents are important for 

many biological processes, for instance: regulating ionic concentrations within cells; passing 

signals (such as nerve impulses); or co-ordinating contraction of muscle (skeletal muscle and 

also the heart, diaphragm, gut, uterus etc.). In particular, we are concerned with how 

pharmaceutical compounds can block ion channels, reducing the current that flows through 

them, sometimes leading to fatal heart rhythm changes. Mathematical ion channel 

electrophysiology models have been used for thousands of studies since their development by 

Hodgkin & Huxley in 1952 [1], and are the basis for whole research fields, such as cardiac 

modelling and brain modelling [2]. But there are problems in identifying which set of equations 

is most appropriate for an ion channel model. Often it appears different structures and/or 

parameter values could fit the training data equally well, but may make different predictions in 

new situations [3].  

 

Aim: we have been developing novel experimental designs to provide more information about 

ion channel behaviour from shorter experiments [3,5]. We would like to improve our techniques 

– to describe the ion current and also to characterise drug binding to ion channels. It is difficult 

to measure the rate at which drug/ion channel binding occurs and whether it occurs when the 

channels are open, closed, or both. These factors may be crucial in determining whether novel 

pharmaceutical compounds are likely to have side effects or not, and there is a need to develop 

efficient ways to measure these properties.  

 

Approach: this project will involve computational biophysical modelling (efficient numerical 

solution of nonlinear ODE systems); the application of statistical techniques to quantify our 

uncertainty in model parameters and model equations/structure; and some wet-lab laboratory 

electrophysiology experiments. We will design more information-rich experiments to reduce our 

uncertainty in the models we develop [4] and work closely with labs to test out experiments we 

design and improve them.  
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Main Duties and Responsibilities: 

 

 Main Responsibilities 

1. Undertake original research of international excellence. 

2. Prepare papers for publication in leading journals. 

3. Disseminate research findings at appropriate conferences, workshops and meetings. 

4. Perform any other duties appropriate to the grade and role of the person appointed. 

 

Knowledge, Skills, Qualifications and Experience: 

 Essential Desirable 

Qualifications/ 

Education 

 Candidates must hold or be near 

completion of a PhD, or equivalent, 

in a relevant branch of 

mathematics or statistics or a 

closely related discipline such as 

physics. 

 

 

Skills/Training 

 

 

 Experience of mathematical 

modelling of dynamical systems 

using numerical methods. 

 

 Familiarity with methods for 

parameter fitting/inference. 

 

 Excellent data handling and 

computer programming skills. 

 

 Excellent communication skills. 

 

 Good time-management and multi-

tasking skills. 

 Familiarity with the concepts of 

model selection and 

experimental design. 

 

 Experience of electrophysiology 

modelling. 

 

 Scientific computing skills in 

Matlab / C++ / Python / R etc. 

 

 Software engineering skills – 

testing, version control. 

Experience 

 

 

 

 

 Proven ability to produce research 

of high quality in mathematics, 

statistics or closely related 

discipline. 

 

 Quality and quantity of previous 

research outputs commensurate 

with level of experience. 

 Published papers in relevant 

high-quality academic journals. 

 



 

 

Personal Attributes 

 

 

 

 Well organised and enthusiastic. 

 The ability to undertake research 

as part of a team as well as 

independently.   

 Ability to work to tight deadlines.  

 Enthusiasm for multidisciplinary 

and foundational research. 

 Proven ability to learn new models 

and methods quickly. 

 

 
Applicants will be considered on an equal basis, subject to the relevant permission to work in 

the UK as defined by the requirements set out by the UK Border and Immigration Agency.  

Please visit http://www.ukba.homeoffice.gov.uk/ for more information.   
 

Informal enquiries may be addressed to Gary Mirams, email: gary.mirams@nottingham.ac.uk. 

Please note that applications sent directly to this email address will not be accepted.   

http://www.ukba.homeoffice.gov.uk/
mailto:gary.mirams@nottingham.ac.uk

