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RReelleevvaanntt ffaaccttss aabboouutt ((SS.. lliittttoorraalliiss)) MMGGCC

• Three glomeruli, two ORN types, two
pheromone components;

Ochieng SA, Anderson P, Hansson BS. Tissue & Cell, 1995,
27(2):221–32.

Hansson BS & Anton S. Annu. Rev. Entomol., 2000, 45:203–31.
Christensen TA et al. BioSystems, 2001, 61:143–53.

• Profuse arborisations between LNs in glomeruli;
• Connections between LNs are mostly inhibitory,

as well as those between LNs and PNs;
• (Synchronised) self-sustained oscillations.
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MMooddeell ssttrruuccttuurree:: TTooppoollooggyy && IInnddiivviidduuaall ccoommppoonneennttss

Inhibition at PN from LN
inh

effective only with LNs firing simultaneously
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MMooddeell iimmpplleemmeennttaattiioonn:: NNeeuurroonnss aanndd SSyynnaappsseess

ORNs
• Irregularly spontaneously firing, 2 ms 20 mV

rectangular impulses + 10 ms refractory period;
• Rate follows a Poisson distribution with

variable Ú;
• ORNs formed into battery to produce smoother

stimulation.

LNs, PNs
g
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Na
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Destexhe A, Mainen ZF, Sejnowski TJ. J Comput
Neurosci. 1994 Aug;1(3):195-230.
Traub RD, Miles R et al (several sources).



5

A
n
d
re

i
Z
a
v
a
d
a
,
T

h
o
m

a
s

N
o
w
o
tn

y,
S
u
ss

ex
U

n
iv

er
si
ty

P
H

E
R
O
S
Y
S

C
o
n
fe
re

n
ce

,
V
er

sa
ii
le

2
0
0
8

MMooddeell iimmpplleemmeennttaattiioonn:: TTeecchhnniiccaall ddeettaaiillss

• Using 5-6th order Runge-Kutta integration algorithm;
• Model topology built in neuroConstruct and exported

in NeuroML;
• Model runner written in C++;
• ~1:5 model time:execution time (2.4 GHz Core 2

Quad CPU) for the presented model;
• Use of map neurons planned.
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DDeetteeccttiioonn ooff aa 11::11 rraattiioo

Ú
a
= 0.02

Ú
b
= 0.08

Ú
a
= 2.0

Ú
b
= 0.08

Ú
a
= 0.08

Ú
b
= 0.08
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(g
1a
+ g

1b
) : g

1c
= ~4:3

g
2a

= g
2b
<< g

2c
(can do with a single inhibitory LN)

OOppttiimmaall bbaallaannccee ooff ssyynnaappttiicc ssttrreennggtthh bbeettwweeeenn OORRNNss aanndd LLNNss
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RRuunnnniinngg tthhee ssiimmuullaattiioonn && SSeeaarrcchh ffoorr ooppttiimmaall ppaarraammeetteerrss
((wwiitthh 220000 OORRNNss))

Colour code represents spike density
(blue = no spiking, red = spiking at max rate)
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EExxtteennddiinngg tthhee mmooddeell

• Adaptable for different ratios: to what extent?
• How to extend it for more than two pheromone components?
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AAnn aalltteerrnnaattiivvee mmooddeell,, bbaasseedd oonn ssuubbtthhrreesshhoolldd oosscciillllaattiioonnss aanndd
ccooiinncciiddeennccee ddeetteeccttiioonn
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AAddaappttaattiioonn ffoorr tthhee wwiiddee ddyynnaammiicc rraannggee ooff pphheerroommoonnee ccoonncceennttrraattiioonnss

Ochieng SA, Anderson P, Hansson BS. Tissue & Cell, 1995, 27(2):221–32.
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Thanks!




