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Bursting behaviour in the neural response has recently
been found to be relevant for the coding of information
about a stimulus [1]. In this study, multi conductance
(MC) [2] and a simple integrate and fire or burst (IFB) [3]
thalamic cell models, capable of producing realistic burst-
ing, were analyzed and found to be responsive to stimulus
features not encoded by individual spikes. The models
were driven by a naturalistic correlated noisy stimulus rep-
resenting synaptic input [4]. We then computed spike/
burst-triggered averages (S/BTAs).

BTAs from both models contained strong negative deflec-
tions that were not observed in STAs (Figure 1A), a finding
consistent with previous results [5] that was robust across
a range of stimulus parameters. The detailed structure of
bursts also reveals a more specific burst code that strongly
relates burst size (measured by the number of spikes they
contain) to the value of the area enclosed by the negative
(hyperpolarizing) BTA range (Figure 1B). Thus, bursts size
in these models are related to the total negative charge
entering the neuron. Preliminary analysis implicates the
dynamics of the transient Ca2+ current (IT). The activation
and amplitude of this current requires membrane voltage
be above a certain threshold (Eh) just prior to bursting
and that previous voltages reach a value lower than Eh.
We also tested the significance of these bursting coding
properties by performing stimulus reconstruction using
the different S/BTAs and by applying information theory

to quantify the information conveyed by the different
types of bursts and single spikes.

Acknowledgements
This work was supported by the UK Medical Research Council, EPSRC EP/
C010841/1.

References
1. Kepecs A, Wang X-J, Lisman J: Bursting neurons signal input

slope.  J Neurosci 2002, 2:9053-9062.
2. Wang X-J: Multiple dynamical modes of thalamic relay neu-

rons: rhythmic bursting and intermittent phase-locking.  Neu-
rocsi 1994, 59:21-31.

3. Smith GD, Cox CL, Sherman M, Rinzel J: Fourier analysis of sinu-
soidally driven thalamical relay neurons and a minimal inte-
grate-and-fire-or-burst model.  J Neurophysiol 2000, 83:588-610.

4. Shermann SM, Gutllery RW: The role of the thalamus in the flow
of information to the cortex.  Phil Trans R Soc Lond 2002,
357:1695-1708.

5. Lesica NA, Garret SB: Encoding of natural scene movies by
tonic and burst spikes in the lateral geniculate nucleus.  J Neu-
rosci 2004, 24:10731-10740.

from Eighteenth Annual Computational Neuroscience Meeting: CNS*2009
Berlin, Germany. 18–23 July 2009

Published: 13 July 2009

BMC Neuroscience 2009, 10(Suppl 1):P88 doi:10.1186/1471-2202-10-S1-P88

<supplement> <title> <p>Eighteenth Annual Computational Neuroscience Meeting: CNS*2009</p> </title> <editor>Don H Johnson</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1471-2202-10-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-10-S1-info.pdf</url> </supplement>

This abstract is available from: http://www.biomedcentral.com/1471-2202/10/S1/P88

© 2009 Elijah and Montemurro; licensee BioMed Central Ltd. 
Page 1 of 2
(page number not for citation purposes)

http://www.biomedcentral.com/1471-2202/10/S1/P88
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10634897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10634897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10634897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15564591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15564591
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Neuroscience 2009, 10(Suppl 1):P88 http://www.biomedcentral.com/1471-2202/10/S1/P88
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Coding properties of spikes and burstsFigure 1
Coding properties of spikes and bursts. A) Spike and burst triggered averages for the MC model; B) Integral of the nega-
tive BTA range (negative charge), as a function of burst size.
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