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Goal

Objective: Use NetPyne’s parameter optimization tool to fit a 
conductance-based single neuron model to experimental data.



Basics of Conductance-based models



Sample Model



LTS Cell – Parameters & Target Model

INaf : Na+ current

IK2, IKm, IKc : K+ currents

ICaT : Ca2+ current



Firing behaviour

Voltage against time: Target firingVoltage against time: Default firing



Using NetPyne

Single cell compartment:



Evolutionary Algorithm (survival of the fittest)

● Purpose: Efficiently automating the process of fitting any model to a target 
● Parameters of Algorithm: 

○ Set bounds on model parameters
○ Fitness function: Evaluate whether it throws away the candidate or 

uses it



Our Attempts - Fitness function based on target firing:

Fitness: Firing rate (number of spikes)

Target firing = 20



Our Attempts - Efel feature extraction:

● Efel: Python library - you give it a voltage trace and it 

efficiently extracts features

● Fitness: Set number of bursts and spikes per bursts = 0

● New fitness function and resulting voltage trace



Next Steps - Fitting the exact voltage traces:

● Target: Vector defining target voltage at each time 
● Proposed fitness function:

● Hypothesis:  This approach gives us the result that is closest in target 
behaviour. More importantly, it may help us find appropriate boundary 
values, which would narrow down our search for better fits. It may make 
the simulation inefficient or slower.   
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