
Dynamic Observer: Ion channel measurement beyond voltage clamp 
Project description: To date, the gold standard for assessing the action of drugs on cells of the 
nervous system, both in research and in commercial drug development, is using voltage clamp 
protocols in patch clamp recordings (Dunlop et al. 2008). Rapid advances in the technical 
aspects of this process have led to high-throughput automated electrophysiology systems but the 
core protocol of clamping membrane potentials to a few constant voltage steps has remained 
essentially the same over decades. It has now become clear that this classical voltage clamp 
procedure applied to one ion channel type at a time and averaged over many individual cells 
does typically not allow to construct an accurate and predictive Hodgkin-Huxley model of a cell 
(Golowasch et al. 2002). Additional offline parameter estimation has improved this situation but it 
has not fully resolved it. 
The proposed PhD project will lead to a step change in how to build accurate conductance based 
models. The project will combine traditional voltage clamp, extensions to voltage clamp with 
optimised, non-step like voltage control signals, generalised dynamic clamp protocols and online 
parameter estimation methods into a self-contained and automated model development system 
that we named “Dynamic Observer”. The dynamic observer system will then be used to track 
slow changes in identified Lymnaea neurons over time, allowing us to assess the effects of 
neuroactive pharmacological agents while they are introduced to the neuron. This allows for 
important future applications in drug discovery. Another important application area is the 
fundamental question of how functional circuits in the brain are regulated in face of ubiquitous 
variability in the constituent components (Prinz et al., 2004; Nowotny et al. 2007, 2008; Marder 
2011) and how pharmacologically induced changes in these components are manifested at the 
circuit level. 
Objectives of the proposed project: 
1. To develop new, optimised non-step-like protocols for measuring properties of ion channels in 
neurons. 
2. To develop a "Dynamic Observer" system that allows online fitting and tracking of neuronal 
properties. 
3. To characterise the actions of known neuroactive substances (e.g., 5HT, dopamine, glutamate, 
adenylate cyclase activating peptide) on identified Lymnaea neurons using the Dynamic 
Observer technology. 
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For further queries contact Project Supervisor Professor George Kemenes, 
G.Kemenes@sussex.ac.uk 
 
To be considered complete online application 
http://www.sussex.ac.uk/study/pg/applying/2015entry 
Apply for September 2015 entry. Mention name of supervisor in “suggested supervisor” section. 
In funding mention sponsored or seeking funding. In Award details mention School of Life 
Sciences funded studentship. Include brief statement of interest (upto 2 pages), CV, two 
academic references, UG/PG transcripts (if you have already graduated), IELTS results if 
currently residing in EU or haven’t got a degree from UK institute. The studentship is for 3.5 
years (full fee waiver, stipend Research Council equivalent rate). Only full time students will be 
accepted. 


